Hyperbranched polyglycerol electrospun nanofibers for wound dressing applications.
This study reports on the performance of electrospun hyperbranched polyglycerol nanofibers capable of providing an active agent delivery for wound dressing applications. The aim of this work was to prepare electrospun HPGL nanofibers containing Calendula officinalis as a wound-healing and anti-inflammatory agent. The morphology of the electrospun HPGL-C. officinalis nanofibers was analyzed using a scanning electron microscope. The results showed that the diameters of the fibers were in nanoscales. The release of C. officinalis from the electrospun HPGL fibers was determined by HPLC at a physiological temperature (37 degrees C). Rapid release of the C. officinalis from the electrospun HPGL-C. officinalis nanofibers was exhibited as result of the high swelling ability as well as the high porosity of the electrospun HPGL-C. officinalis membranes. The degree of swelling, and the mechanical and biocompatible properties of the electrospun HPGL fibers were determined. The results showed that, in physiological conditions, the water absorption into the HPGL electrospun fibers slowed down, governed by the rate at which the electrospun HPGL-C. officinalis membranes interacted with the physiological fluid. The rate of release of C. officinalis seemed to depend on the C. officinalis content in the HPGL nanofibers. From the elastic modulus, it could be seen that elastic electrospun HPGL fibers were obtained with increments of C. officinalis content in the HPGL-C. officinalis membranes. The results of in vivo experiments in rats suggested that HPGL-C. officinalis might be an interesting bioactive wound dressing material for clinical applications.